In this paper, we show that the necessary and sufficient condition for the existence of an e S k -factorization of (Cm • Kn) * is n ≡ 0 (mod k(k − 1)), for all m > 3. In fact, our result together with a result of Ushio gives a complete solution for the existence of an e S k -factorization of (Cm • Kn) * for all m ≥ 3. Further, we have obtained some necessary or sufficient conditions for the existence of an e S k -factorization of K * n 1 ,n 2 ,...,nm , for all even k ≥ 4 and m > 3.
Introduction
Let K m and K m respectively denote complete graph and its complement on m vertices. The graph with vertex set V having partite sets V 1 , V 2 , . . . , V m such that |V i | = n i and edge set E = {uv | u ∈ V i , v ∈ V j , i = j ∈ {1, 2, . . . , m}} is called as complete m-partite graph and is denoted by K n1,n2,...,nm . Let − → K m,n denotes a complete bipartite digraph with all arcs having head (respectively, tail) at n-part and − → K n1,n2⊕n3 denotes a tripartite digraph with vertex set V having partite sets V 1 , V 2 and V 3 such that |V i | = n i and E = { − → uv | u ∈ V 1 and v ∈ V 2 ∪ V 3 }. A star S k is the complete bipartite graph K 1, k−1 . For k ≥ 3, the vertex of degree k − 1 in S k is called the center and the vertices of degree 1 are called end vertices. An evenly partite star S k of an m-partite digraph is a directed star on end vertices are in V j , k 2 end vertices are in V l and all arcs having its tail at V i , where k ≥ 4 is even, i = j = l ∈ {1, 2, . . . , m}. We write
. By the definition of an S k , | S k | = k ≥ 4 is an even integer. For an example, an S 4 in a complete m-partite digraph is given in Fig. 1 . For a graph G and for any positive integer r, rG denotes r disjoint copies of G and G(r) denotes the multigraph obtained from G by replacing each edge by r edges. A symmetric digraph G * of G, is obtained from G by replacing every edge of G by a symmetric pair of arcs. Decomposition of G is a partition of G into edge-
The definitions about decomposition and factorization can also be applied to digraphs. For two graphs G and H, their wreath product, denoted by G • H, has the vertex set V (G) × V (H) in which (g 1 , h 1 ) is joined to (g 2 , h 2 ) by an edge whenever g 1 g 2 ∈ E(G) or g 1 = g 2 and h 1 h 2 ∈ E(H). For graph theoretical terms which are not mentioned here we refer [1] .
The study of star-factorizations of graphs and digraphs is not new. Star- [2, 3, 5, 7, 8] . Ushio [9, 10] In this paper, we show that the necessary and sufficient condition for the existence of an S k -factorization of (
In fact, our result together with a result of Ushio [6] gives a complete solution for the existence of an S k -factorization of (C m • K n ) * for all m ≥ 3. Further, we give some necessary or sufficient conditions for the existence of an
In this section, we show that the necessary and sufficient condition for the existence
), for all m > 3 where k ≥ 4 is even. Our result together with the result of Ushio [6] gives a complete solution for the existence of an
Necessary conditions
Let s be the number of components in each S k -factor and s i be the number of components having center at V i among s components of an S k -factor. Then
By the definition of S k , the number of arcs coming out of any
Since k is even, (2, k − 1) = 1 and hence
We deal the remaining proof into two cases.
all even k ≥ 4, the subgraph S k with center at V i can be established between any three consecutive partite sets of ( and that of x will be 2n, i.e., x ∈ V i can be used as an end vertex for 2n S k -factors. But this will be possible only if x will be one among the group of 
Sufficient conditions Lemma 2.2. For given integers m ≥ 3, even k ≥ 4 and an m-partite digraph G, if
G has an S k -factorization, then sG also has an S k -factorization for every positive integer s. 
Lemma 2.3. Let k ≥ 4 be an even integer. Then for all integer
s > 0, S k − → K s, s(k−2) 2 ⊕ sk 2 .
Lemma 2.4 ([6]). For even
k ≥ 4, S k K * n,n,n , (i) if n ≡ 0 (mod k(k−1) 3 ), for k ≡ 0 (mod 6) and (ii) if n ≡ 0 (mod k(k − 1)), for k ≡ 2, 4 (mod 6). Lemma 2.5. If (C m • K n ) * and (K m • K n ) * have S k -factorizations, then so does (C m • K sn ) * and (K m • K sn ) * , for any positive integer s.
Proof. By definition S
. . , k − 1, as follows:
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(While forming S k -factors using the above construction, note that the S k 's with center at last two partite sets have to be constructed using Hence the theorem.
S k -Factorization of K * n1,n2,...,nm
In this section, we have obtained some necessary or sufficient conditions for the existence of an S k -factorization of K
